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ROTATABLE JOINT AND CONNECTING 
DEVICE USED FOR THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to joints and con 

necting devices used for the joints, and more particularly, to a 
rotatable joint and a connecting device used for the rotatable 
joint. 

2. Discussion of the RelatedArt 
Rotatable joints afford movement for arms of mechanical 

devices. As such, a mechanical device, having an arm 
designed for movement, includes a rotatable joint. The rotat 
able joint may join an arm or an actuating portion to a sup 
porting portion (generally the body) of the mechanical 
device. In other Words, the actuating portion is attached to the 
supporting portion by the rotatable joint. A typical actuating 
portion includes a base ?xed to the supporting portion, a 
movable member ?xed to the actuating portion, and a pivot 
shaft for connecting the base and the movable member. A 
pivot hole is de?ned in the base, and one end of the pivot shaft 
rotatably engages in the pivot hole. The other end of the pivot 
shaft is rotatably connected to the movable member by a pin. 
Thus, the movable member not only can rotate together With 
the pivot shaft relative to the base, but can also rotate relative 
to the pivot shaft. 
Due to friction, Wear and tear of usage, the pivot shaft and 

the pin of the rotatable joint may become Worn out, thus the 
rotatable joint may become unstable and control of the actu 
ating portion may suffer. 

Therefore, a neW rotatable j oint that is less likely to be Worn 
out, and to be stable over the long term, is desired. 

SUMMARY 

In one aspect, a rotatable joint includes a socket, a rotatable 
arm, and a connecting device con?gured for being mounted in 
the socket. The connecting device includes a sub-socket, tWo 
elastic sleeves, and tWo pivot shafts ?xed to the socket. The 
sub-socket includes a ?rst half and a second half. A pivot hole 
is de?ned in each of the ?rst half and the second half for 
engaging With an outer surface of one of the elastic sleeves. 
An outer surface of each of the pivot shafts engages With an 
inner surface of one of the elastic sleeves. A through hole is 
de?ned in the sub-socket for rotatably engaging With the 
rotatable arm. Each of the elastic sleeves abuts the rotatable 
arm. 

In another aspect, a rotatable connecting device, used for a 
rotatable joint having a socket and a rotatable arm, includes a 
sub-socket, an elastic sleeve, and a pivot shaft for being ?xed 
to the socket. A pivot hole is de?ned in the sub-socket for 
engaging With an outer surface of the elastic sleeve. An outer 
surface of the pivot shaft engages With an inner surface of the 
elastic sleeve. A through hole is de?ned in the sub-socket for 
rotatably engaging With the rotatable arm. 

Other advantages and novel features Will become more 
apparent from the folloWing detailed description When taken 
in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The components in the draWings are not necessarily draWn 
to scale, the emphasis instead being placed upon clearly illus 
trating the principles of the present rotatable joint (and the 
connecting device used for the rotatable joint). Moreover, in 
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2 
the draWings, like reference numerals designate correspond 
ing parts throughout the several vieWs, and all the vieWs are 
schematic. 

FIG. 1 is an assembled vieW of a rotatable joint in accor 
dance With a preferred embodiment of the present invention. 

FIG. 2 is an exploded, isometric vieW of the joint shoWn in 
FIG. 1. 

FIG. 3 is an exploded vieW of a connecting device used for 
the rotatable joint shoWn in FIG. 1. 

FIG. 4 is an enlarged, cross-sectional vieW of the joint 
shoWn in FIG. 1, taken along the line IV-IV thereof. 

FIG. 5 is an enlarged, cross-sectional vieW of the joint 
shoWn in FIG. 1, taken along the line V-V thereof. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

Reference Will noW be made to the draWings to describe 
preferred embodiments of the present rotatable joint and the 
connecting device used for the rotatable joint in detail. 

Referring to FIG. 1, a rotatable joint 100 for a mechanical 
device in accordance With a preferred embodiment is shoWn. 
The rotatable joint 100 includes a socket 10, a rotatable arm 
20, and a connecting device 30. The connecting device 30 is 
mounted in the socket 1 0, and the rotatable arm 20 is rotatably 
attached to the connecting device 30. 

Referring to FIG. 2 together With FIG. 1, the socket 10 is 
substantially a holloW spheroid With an opening de?ned 
therein. The socket 10 includes a ?rst half socket 101 and a 
second half socket 102 that collectively form the socket 10. A 
plurality of latching holes 103 are de?ned in an end surface of 
the ?rst half socket 101 and a plurality of latching pins 104 are 
formed on an end surface of the second half socket 102. Each 
of the latching pins 104 corresponds to one of the latching 
holes 103. The latching pins 104 are con?gured to tightly 
?tted into the latching holes 103, thus, holding the ?rst half 
socket 101 and the second half socket 102 together. The 
socket 10 further includes a ?xing portion 105 extending from 
the ?rst half socket 101 and the second half socket 102 cor 
respondingly. The ?xing portion 105 is con?gured to ?x the 
socket 10 to a supporting portion of the mechanical device. 
The rotatable arm 20 is substantially a cylindrical shaft. 

The rotatable arm 20 includes an engaging groove 22 de?ned 
therein and a ?ange 23 disposed at an end adjacent to the 
engaging groove 22. Another end of the rotatable arm 20 
opposite to the ?ange 23 is con?gured for ?xing the rotatable 
arm 20 to an actuating portion of the mechanical device. 

Referring to FIG. 3, the connecting device 30 includes a 
sub-socket 31, tWo elastic sleeves 33, and tWo pivot shafts 35. 
The sub-socket 31 is substantially a holloW spheroid. The 

sub-socket 31 includes a ?rst half 311 and a second half 312 
that collectively form the sub-socket 31. The ?rst half 311 and 
the second half 312 are substantially hemispheres. A plurality 
of latching holes 313 are de?ned in an end surface of the ?rst 
half 311 and a plurality of latching pins 314 are formed on an 
end surface of the second half 312. Each of the latching pins 
314 corresponds to one the latching holes 313. The latching 
pins 314 are con?gured to tightly ?tted into the latching holes 
313, thus, holding the ?rst half 311 and the second half 312 
together. The ?rst half 311 includes a pivot hole 315 de?ned 
through a middle portion of the ?rst half 311 and the second 
half 312 also includes a pivot hole 316 de?ned through a 
middle portion of the second half 312 according to the pivot 
hole 315. When the second half 312 is attached to the ?rst half 
311, the pivot hole 315 of the ?rst half 311 and the pivot hole 
316 of the second half 312 are aligned along a same axis. A 
plurality of parallelly aligned elongated grooves 3151, 3161 
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are de?ned in an inner surface of each of the pivot holes 315, 
316. A through hole 317 is de?ned in the sub-socket 31. An 
imaginary line parallel to and through the longitudinal direc 
tion of the through hole 317 is perpendicular to an imaginary 
line parallel to and through the longitudinal direction of the 
pivot holes 315, 316. A stepped depression 318 is de?ned in 
a portion adjacent to one end of the through hole 317 of the 
sub-socket 31 for engaging With the ?ange 23 of the rotatable 
arm 20. 

The elastic sleeves 33 are made of plastic materials, and in 
this embodiment, the elastic sleeves 33 are preferred to be 
made of silicone. Each of the elastic sleeves 33 includes an 
outer surface 331 and an inner surface 332. A plurality of 
parallel elongated grooves 3311 are de?ned in the outer sur 
face 331 of each elastic sleeve 33 and a plurality of parallelly 
aligned elongated grooves 3321 are de?ned in the inner sur 
face 332 of each elastic sleeve 33. The outer surfaces 331 of 
the elastic sleeves 33 engage With the pivot holes 315, 316 of 
the sub-socket 31 correspondingly, thereby de?ning a plural 
ity of positioning points in different positions for retaining the 
sub-socket 31. Each of the elastic sleeves 33 includes a con 
cave portion 333 de?ned therein for engaging With the engag 
ing groove 22 of the rotatable arm 20. 

Each of the pivot shafts 35 includes an outer surface 351 . A 

plurality of parallelly aligned elongated grooves 3511 are 
de?ned in the outer surface 351 of each of the pivot shafts 35. 
The outer surfaces 351 of the pivot shafts 35 engage With the 
inner surfaces 332 of the elastic sleeves 33, thereby de?ning 
a plurality of positioning points in different positions. The 
pivot shaft 35 is con?gured for being ?xed to the socket 10 by 
Welding, or adhesive substances. The pivot shaft 35 can also 
be integrally made With the socket 10. 

In alternative embodiments. A plurality of parallelly 
aligned elongated grooves are de?ned in either the inner 
surface 332 of the elastic sleeve 33 or the outer surface 351 of 
the pivot shaft 35. Another of either the inner surface 332 or 
the outer surface 351 Without elongated grooves de?nes an 
elongated rib. The elongated rib is con?gured for engaging in 
the elongated grooves, thereby de?ning a plurality of posi 
tioning points in different positions. Similarly, a plurality of 
parallelly aligned elongated grooves are de?ned either in the 
outer surface 331 of the elastic sleeve 33 or in the inner 
surface of each of the pivot holes 315, 316. Another of either 
the outer surface 331 or the inner surface of each of the pivot 
holes 315, 316 Without elongated grooves de?nes an elon 
gated rib. The elongated rib is con?gured for engaging With 
the elongated grooves of the outer surface 331 of the elastic 
sleeve 33 or the inner surface of the pivot hole 315, 316, 
thereby de?ning a plurality of positioning points in different 
positions. 

Referring to FIGS. 4 and 5, in assembly, the rotatable arm 
20 is positioned betWeen the ?rst half 311 and the second half 
312. The rotatable arm 20 engages in the through hole 317 of 
the sub-socket 31 of the connecting device 30, and the ?ange 
23 of the rotatable arm 20 engages in the stepped depression 
3 18 adjacent to one end of the through hole 3 17, thus blocking 
the arm from sliding out of the through hole 317. The second 
half 312 is attached to the ?rst half 311 by inserting the 
latching pins 314 in the latching holes 313. The elastic sleeves 
33 are correspondingly received in pivot holes 315, 316 With 
the concave portions 333 engaging in the engaging groove 22 
of the rotatable arm 20 correspondingly. One of the pivot 
shafts 35 is ?xed in the ?rst half socket 101 of the socket 10 
and the other pivot shaft 35 is ?xed in the second half socket 
102. The pivot shafts 35 are also correspondingly received in 
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4 
the elastic sleeves 33. The second half socket 102 is attached 
to the ?rst half socket 101 by inserting the latching pins 104 
into the latching holes 103. 

In use, When an external force is applied to the rotatable 
arm 20, the rotatable arm 20 can be rotated together With the 
sub-socket 31 along an axis of the pivot shaft 35. The outer 
surfaces 331 of the elastic sleeves 33 and the sub-socket 31 
produce friction, and the inner surfaces 332 of the elastic 
sleeves 33 and the outer surfaces 351 of the pivot shafts 35 
also produce friction. The rotatable arm 20 can be retained in 
any one of the positioning points by the friction. The rotatable 
arm 20 can also be rotated along an axis perpendicular to the 
axis of the pivot shaft 35. The rotatable arm 20 is able to be 
retained in any position because of friction produced betWeen 
the concave portions 333 of the elastic sleeves 33 and concave 
portions 333 of the elastic sleeves 33. 
When the ?xing portion 105 of the socket 10 is ?xed to a 

supporting portion of the mechanical device, and the rotatable 
arm 20 is ?xed to an actuating portion of the mechanical 
device, the actuating portion can be rotated along tWo direc 
tions. Therefore, the mechanical device can obtain different 
stable using states. In addition, the socket 10 and the sub 
socket 31 are easy to assemble by inserting the latching pins 
103, 314 into the latching holes 104, 313. 

In an alternative embodiment, the connecting device 3 0 can 
includes only one pivot shaft 35 and only one elastic sleeve 
33. Accordingly, only one through hole is de?ned in the 
sub-socket 31 for receiving the pivot shaft 35. 

It should be understood that, the ?xing portion 105 of the 
socket 10 can also be ?xed to the actuating portion of the 
mechanical device, and the rotatable arm 20 can also be ?xed 
to the supporting portion of the mechanical device. The ?xing 
portion 105 of the socket 10 can also be integrally made With 
the supporting portion of the mechanical device, and the 
rotatable arm 20 can also be integrally made With the actuat 
ing portion of the mechanical device. The rotatable joint 100 
is not limited to be used for mechanical devices, it can also be 
used for connecting an actuating portion and a supporting 
portion of other similar devices. 

It is believed that the present embodiments and their advan 
tages Will be understood from the foregoing description, and 
it Will be apparent that various changes may be made thereto 
Without departing from the spirit and scope of the invention or 
sacri?cing all of its material advantages, the examples here 
inbefore described merely being preferred or exemplary 
embodiments of the invention. 
What is claimed is: 
1. A rotatable joint, comprising: 
a socket comprising a ?rst half socket and a second half 

socket collectively forming the socket; 
a rotatable arm comprising a cylinder With an annular 

engaging groove de?ned therein; and 
a connecting device mounted in the socket, the connecting 

device including a sub-socket, tWo elastic sleeves, and 
tWo pivot shafts, the sub-socket including a ?rst half 
rotatably received in the ?rst half socket and a second 
half rotatably received in the second half socket, each of 
the ?rst half and the second half de?ning a pivot hole 
therein for engaging With an outer surface of one of the 
elastic sleeves, the pivot shafts respectively ?xed in the 
?rst and second half sockets, an outer surface of each of 
the pivot shafts engaging With an inner surface of one of 
the elastic sleeves, the sub-socket de?ning a through 
hole therein for rotatably engaging With the rotatable 
arm, and each of the elastic sleeves comprising a con 
cave portion rotatably received in the engaging groove 
of the rotatable arm; 
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wherein each of the pivot holes includes an inner surface 
With a plurality of parallelly aligned elongated grooves 
de?ned therein, a plurality of parallelly aligned elon 
gated ribs are formed on the outer surface of each elastic 
sleeve to engage in the elongated grooves of the inner 
surface of each pivot hole in a ?xed pivot position; a 
plurality of parallelly aligned elongated grooves are 
de?ned in the inner surface of each elastic sleeve, and a 
plurality of parallelly aligned elongated ribs are formed 
on the outer surface of each pivot shaft to engage in the 
elongated grooves of each elastic sleeve in the ?xed 
pivot position, the elastic sleeves resiliently deforming 
to alloW the sub-socket to pivot relative to the pivot shaft. 

2. The rotatable joint as claimed in claim 1, Wherein the 
?rst half and the second half of the sub-socket are substan 
tially hemispheres. 

3. The rotatable joint as claimed in claim 1, Wherein the 
?rst half of the sub-socket includes a plurality of latching 
holes de?ned in an end surface thereof, the second half com 
prises a plurality of latching pins formed on an end surface 
thereof, and the second half of the sub-socket the is attached 
to the ?rst half of the sub-socket by inserting the latching pins 
in the latching holes. 

4. The rotatable joint as claimed in claim 1, Wherein the 
pivot hole of the ?rst half and the pivot hole of the second half 
are aligned along a same axis. 

5. The rotatable joint as claimed in claim 1, Wherein the 
rotatable arm comprises a ?ange at one end adjacent to the 
engaging groove, a stepped depression is de?ned in a portion 
adjacent to one end of the through hole of the sub-socket, and 
the ?ange of the rotatable arm engages in the stepped depres 
sion of the sub-socket. 

6. The rotatable joint as claimed in claim 1, Wherein the 
elastic sleeves are made of plastic materials. 

7. The rotatable joint as claimed in claim 1, Wherein the 
elastic sleeves are made of silicone. 

8. The rotatable joint as claimed in claim 1, Wherein an 
imaginary line parallel to and through the longitudinal direc 
tion of the through hole is perpendicular an imaginary line 
parallel to and through the longitudinal direction of to the 
pivot holes. 

9. A rotatable joint used for a mechanical device, compris 
ing: 

a socket; 
a rotatable arm comprising a cylinder With an annular 

engaging groove de?ned therein; and 
a connecting device including a sub-socket rotatably 

received in the socket, an elastic sleeve, and a pivot shaft 
?xed to the socket, a pivot hole de?ned in the sub-socket 
for engaging With an outer surface of the elastic sleeve, 
an outer surface of the pivot shaft engaging With an inner 
surface of the elastic sleeve, a through hole de?ned in the 
sub-socket for rotatably engaging With the rotatable arm, 
and the elastic sleeve comprising a concave portion 
rotatably received in the engaging groove of the rotat 
able arm; 

Wherein the pivot hole includes an inner surface With a 
plurality of parallelly aligned elongated grooves de?ned 
therein, a plurality of parallelly aligned elongated ribs 
are formed on the outer surface of the elastic sleeve to 
engage in the elongated grooves of the inner surface of 
the pivot hole in a ?xed pivot position; a plurality of 
parallelly aligned elongated grooves are de?ned in the 
inner surface of the elastic sleeve, and a plurality of 
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6 
parallelly aligned elongated ribs are formed on the outer 
surface of the pivot shaft to engage in the elongated 
grooves of the elastic sleeve in the ?xed pivot position, 
the elastic sleeves resiliently deforming to alloW the 
sub-socket to pivot relative to the pivot shafts. 

10. The rotatable joint as claimed in claim 9, Wherein the 
sub-socket includes a ?rst half and a second half, the ?rst half 
of the sub-socket includes a plurality of latching holes de?ned 
in an end surface thereof and the second half of the sub-socket 
includes a plurality of latching pins formed on an end surface 
thereof, the second half of the sub-socket is attached to the 
?rst half by inserting the latching pins in the latching holes. 

11. The rotatable joint as claimed in claim 9, Wherein the 
rotatable arm comprises a ?ange at one end adjacent to the 
engaging groove, a stepped depression is de?ned in a portion 
adjacent to one end of the through hole of the sub-socket, and 
the ?ange of the rotatable arm engages in the stepped depres 
sion of the sub-socket. 

12. The rotatable joint as claimed in claim 9, Wherein the 
socket is substantially a holloW spheroid including a ?rst half 
socket and a second half socket, the ?rst half socket includes 
a plurality of latching holes de?ned in an end surface thereof, 
the second half socket includes a plurality of latching pins 
formed on an end surface thereof, and the second half socket 
is attached to the ?rst half socket by inserting the latching pins 
in the latching holes. 

13. The rotatable joint as claimed in claim 9, Wherein the 
elastic sleeve is made of silicone. 

14. A connecting device, used for a joint having a socket 
and a rotatable arm, comprising: 

a sub-socket for being rotatably received in the socket; 
an elastic sleeve the elastic sleeve comprising a concave 

portion for being rotatably received in an engaging 
groove of the rotatable arm; and 

a pivot shaft for being ?xed to the socket; 
Wherein the sub-socket includes a pivot hole de?ned 

therein for engaging With an outer surface of the elastic 
sleeve, an outer surface of the pivot shaft engages With 
an inner surface of the elastic sleeve, and a through hole 
de?ned in the sub-socket for rotatably engaging With the 
rotatable arm; 

Wherein the pivot hole includes an inner surface With a 
plurality of parallelly aligned elongated grooves de?ned 
therein, a plurality of parallelly aligned elongated ribs 
are formed on the outer surface of the elastic sleeve to 
engage in the elongated grooves of the inner surface of 
the pivot hole in a ?xed pivot position; a plurality of 
parallelly aligned elongated grooves are de?ned in the 
inner surface of the elastic sleeve, and a plurality of 
parallelly aligned elongated ribs are formed on the outer 
surface of the pivot shaft to engage in the elongated 
grooves of the elastic sleeve in the ?xed pivot position, 
the elastic sleeve resiliently deforming to alloW the sub 
socket to pivot relative to the pivot shaft. 

15. The connecting device as claimed in claim 14, Wherein 
the sub-socket includes a ?rst half and a second half, the ?rst 
half of the sub-socket includes an end surface With a plurality 
of latching holes de?ned therein and the second half includes 
a plurality of latching pins formed on an end surface thereof, 
the second half of the sub-socket is attached to the ?rst half of 
the sub-socket by inserting the latching pins in the latching 
holes. 


